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Frozen Aerated Product 
Field of the invention 

5 

The present invention relates to a frozen product which comprises 
a cartridge containing a frozen aerated confection which is soft 
at -18°C and which is capable of being extruded from the 
cartridge into a serving container at that temperature. 

10 

Backgroimd of the invention 

In order to have a frozen aerated confection which can be 
extruded from a cartridge, the frozen aerated confection must be 

15 sufficiently soft at the point of extrusion to allow the 

extrusion to take place without the need to exert excessive 
pressure on the cartridge. To ensure that the frozen aerated 
confection was soft enough it has, in the past, been necessary to 
dispense the frozen aerated confection at a temperature no lower 

2 0 than about -12oc. The need to dispense at this temperature has 

practical difficulties associated with it. The freezing cabinets 
in commercial and domestic premises are usually maintained at a 
temperature of around -18®C or less so it is not possible to 
store cartridges in such freezing cabinets and then to remove 

25 them and immediately extrude the frozen aerated confection from 
them. The cartridges must therefore either be stored in a 
separate freezer compartment or they must be removed from the 
-18° freezer compartment and allowed to warm up to an appropriate 
teirperature before the frozen aerated confection can be extruded 

30 from them 

Trying to produce soft frozen aerated products at -18°C has been 
the subject of many attempts which are all linked to the use of 
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freezing point depressants which make the product * softer' by 
reducing the ice content of the product. GB 2019187 describes 
various * soft ' ice cream confections containing sugars and sugar 
alcohols having a molecular weight of less than 600. More 
5 particularly, it describes ice cream confections with an overrun 
of at least 140%, containing glycerol in an amount of 1 to 5%, 
sorbitol, fructose and invert sugar. GB 2019187 also indicates 
that as long as those low molecular weight sugars are present in 
the required quantities, the presence of higher molecular weight 
10 sugars has no impact on the "softness* of the end product. 

In general, these soft compositions present major drawbacks. 
First of all, owing to the sugars which are used, these products 
are extremely sweet and require the use of very high overrun 

15 and/or the use of additives and/or the use of significant amounts 
of glycerol to suppress sweetness. The use of high overrun in a 
frozen aerated confection which is to be extruded from a 
cartridge is not practical as the pressure exerted on the frozen 
aerated confection during the extrusion compresses the frozen 

2 0 aerated confection and scjueezes air from it reducing the overrun 
significantly. This reduction in overman reduces the ability to 
suppress sweetness and results in the consumer receiving a frozen 
aerated confection with excessive sweetness. The use of 
excessive amounts of glycerol to suppress sweetness is not 

25 acceptable to many consumers. Although glycerol does not 

significantly contribute to the sweet taste it does generate a 
very noticeable off taste which consumers do not like. The ice 
cream confections of GB2 019187 would not therefore be suitable 
for use in a cartridge from which they were intended to be 

30 extruded at temperatures around -18^C. 

Secondly, in order to try and quantify the softness of the ice 
cream confections described therein, GB2019187 uses an Instron 
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test, but it is submitted that this test does not really 
reproduce the mechanisms which take place in the mouth of a 
consumer eating such an ice cream confection. It is particularly- 
presented that compositions according to GB2019187 containing 
5 high molecular weight sugars are not satisfactory in terms of 
softness, nevertheless, when tested on Instron according to GB 
2019187 they are fully within the teaching of GB 2019187. 
Therefore, GB 2019187 does not appear to fully resolve the 
problem of producing a frozen aerated confection which is soft 
10 enough at typical freezer temperatures eg -18°C or below to be 
extruded from a cartridge . 

There is thus a need for a frozen aerated confections which will 
satisfy the criteria of being organoleptically acceptable to the 
15 consumer and of being capable of being extruded from a cartridge 
at a temperature of about -18°C. 

It has now be found that it is possible to make frozen aerated 
confections which are sufficiently soft that they can be extruded 

2 0 from a cartridge at -18°C by carefully selecting the sugars and 
particularly by avoiding high molecular weight sugars even in 
small quantities. It has also been foimd that, by carefully 
selecting the sugars, it is possible to make a product which can 
be extruded from a cartridge without having to use 

2 5 organoleptically unacceptable amounts of glycerol (i.e. less than 
1.5 % w/w) and/or additives and/or high overrun (i.e. less than 
100%) to suppress sweetness. 


30 


r 
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Tests and definitions 


Average molecular weight 


As used herein, the average molecular weight for a mixture of 


10 


15 


20 


freezing point depressants (fpds) is defined by the number 
average molecular weight <M>n shown in the equation below. Where 
Wi is the mass of species i. Mi is the molar mass of species i 
and Ni is the number of moles of species i of molar mass Mi. 


Freezing point depressants 

Freezing point depressants (fpds) are compounds which when 
included in a frozen aerated confection make the confection 
softer by reducing the ice content of the confection. Suitable 
compounds include 

• monosaccharides for example dextrose, fructose 

• disaccharides for example sucrose, lactose 

• Oligosaccharides containing from 3 to ten monosaccharide 
units joined in glycosidic linkage. 

• Com syrups with a dextrose equivalent (DE) of greater than 
20 preferably > 40 and more preferably > 60. Com syrups are 
complex mult i -component sugar mixtures and the dextrose 
equivalent is a common industrial means of classification. 
Since they are complex mixtures their number average 
molecular weight <M>n can be calculated from the equation 
below. (Journal of Food Engineering, 33 (1997) 221-226) 




30 


<M>n = 18016 
DE 
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• erythritol arabitol, xylitol, sorbitol, glycerol, mannitol, 
lactitol and maltitol. 

• mixtures of two or more of the above 

Definition of overrxm. 

Overrun (OR) is defined by the following equation 


10 OR - (^^^"^^"Q^"^^^"^^^^^) ~ (^o^time..of..premix..at. .ambient. Jemp) 

(volume, .of. .premix. .at. .ambient. Jemp) 


Brief description of the invention 

15 It is the object of the present invention to provide a frozen 
product comprising a cartridge containing a frozen aerated 
confection having an overnm of above 20% and below 100%, said 
frozen aerated confection conprising; 

2 0 . less than 1.5% w/w glycerol 

. freezing point depressants in an amount above 25 % w/w and 

under 37 % w/w, preferably above 26% w/w, more preferably 

above 27% w/w , and 
- between 0 and 15% w/w fat 


25 


wherein the freezing point depressants have a number average 
molecular weight <M>n of less than 300. 


30 


Preferably, the frozen aerated confection according to the 
invention contains at least 2% w/w fat. 
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Preferably the frozen aerated confection according to the 
invention contains less than 12% w/w fat, more preferably between 
4 and 10% w/w. 

5 Preferably the freezing point depressants have a number average 
molecular weight <M>n below 275 and more preferably below 250. 
Even more preferably, the freezing point depressants have a 
number average molecular weight <M>n below 230. 

10 Preferably, the freezing point depressants comprise at least 98% 
(w/w) of mono, di and oligosaccharides . 

Preferably, since fructose delivers a very sweet taste, the 
frozen aerated confection contains less than 5% w/w fructose, 
15 more preferably less than 2.5% w/w fructose . 

Preferably also the frozen aerated confection according to the 
invention contains less than 0.5% glycerol, more preferably less 
than 0.25%, most preferably less than 0.1% glycerol. Preferably 
2 0 the frozen aerated confection according to the invention contains 
less than 10% w/w sorbitol, more preferably less than 5% w/w 
sorbitol . 

Preferably, the frozen aerated confection according to the 

2 5 invention contains more than 2% and less than 8% w/w proteins, 

preferably less than 6% w/w since it has been found that too high 
a protein content leads to a chalky, cheesy texture which should 
be avoided. 

3 0 In a preferred embodiment of the invention the frozen aerated 

confection has an overrun of less than 70%, more preferably less 
than 60%. 
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In another preferred embodiment of the invention the frozen 
aerated confection has an overrun of more than 40%, more 
preferably more than 50%. 


The cartridge may conprise a hollow cylindrical body which is 
open at one end and closed by an end wall at the other end, a 
dispensing aperture in the end wall through which the frozen 
aerated confection is dispensed and a plunger which sealingly 
fits within the bore of the cylindrical body and which is movable 
within the bore of the cylindrical body towards the end wall so 
as to urge the frozen aerated confection towards the end wall 
whereby it can be extruded through the dispensing aperture. The 
dispensing aperture may be covered prior to use by a removable 
seal. The cartridge may contain a single serving of frozen 
aerated confection or it may contain several servings. It is 
preferred that the cartridge should be disposable. The cartridge 
may be manufactured from a synthetic plastic material such as 
polypropylene . 


20 In one preferred embodiment, the end wall is in the shape of a 
truncated cone with the larger circular base of the cone being 
directly attached to the end of the cylindrical wall of the 
cartridge and the dispensing aperture being located in the 
smaller circular surface of the truncated cone. The cartridge is 

25 intended to be used with a dispensing machine comprising a 

frustoconical support having a corresponding shape to that of the 
truncated conical end wall and driving means to move the plunger 
towards the end wall when at least a part of the frustoconical 
surface of the truncated conical end wall is in contact with the 

30 frustoconical support 


In another embodiment, the cylindrical wall of the cartridge 
extends outwardly beyond the end wall. This cartridge is 
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intended to be used in a dispensing machine comprising support 
means and driving means to move the plunger towards the end wall 
when the outermost end of the outwardly extending cylindrical 
wall is supported on the support means. Cartridges of this type 
5 and the dispensing machines in which they are used are described 
in more detail in WO-A-00022936 • 

The cartridge may comprise a body to contain the frozen aerated 
confection having a dispensing aperture through which the frozen 

10 aerated confection can be dispensed and a flexible membrane 

sealed to the body to enclose the frozen aerated confection prior 
to dispensing. This cartridge is intended to be used in a 
dispensing machine in which driving means urges the membrane 
towards the dispensing aperture, applying pressure to the frozen 

15 aerated confection and extruding it through the dispensing 

aperture. Cartridges of this type and the dispensing machines in 
which they are used are described in more detail in EP-A-0919134 . 

Detailed description of the invention 

20 

The present invention will be further described in the 
following examples wherein, unless indicated otherwise, the 
percentages are in weight by weight (w/w) . 

25 It should be noted that in the examples below the SMP (skimmed 

milk powder) is comprised of 50% (w/w) lactose and this needs to 
taken into account when calculating the total amount of freezing 
point depressants and the number average molecular weight <M>n. 
Similarly, ingredients such as cocoa powder, whey concentrate, 

3 0 chocolate, fruit puree or juice, malt extracts also contain 
freezing point depressants that contribute to <M>n. 
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Frozen aerated confections, for example ice cream, may be 
formulated and produced as follows and according to the following 
processing conditions r 

5 Mixing - all ingredients are combined in an agitated heated mix 
tank. Once all ingredients have been blended together, the 
mixture is subjected to high shear mixing at a tenperatiore of at 
least 65®C for 2 minutes in order to hydrate the stabilisers. 
Excessive temperature should however be avoided to prevent damage 
10 to heat labile components and the formation of cooked off 
flavours . 

Homogenisation - the mix is then subjected to a homogenisation 
stage to reduce the bulk of the fat droplets to below 1/zm. This 
15 is accomplished by homogenising the mixture using a valve 
homogeniser operating at a pressure of ISObar at a typical 
temperature of 70°C. 

Pasteurisation - to conform to public health requirements the mix 
2 0 is siabj acted to pasteurisation treatment. The mix is heated to a 
tenperature of 83 °C and held for 20 seconds to achieve 
satisfactory treatment. The pasteurised mix is then rapidly 
cooled to chill temperatures, typically 4®C. 

25 Ageing - The mix is held at chill temperature, typically 4<>C. 

Freezing - the mix is frozen using typical ice cream continuous 
freezers known at votators or scraped surface heat exchangers. 
These devices serve to freeze the mix and incorporate sufficient 
30 air to deliver the desired overrun. Although such devices usually 
deliver frozen aerated confections at temperatures of -5°C to 
-7°C, the high levels of freezing point depressants in the 
formulations within this invention mean that the frozen aerated 
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confections are typically frozen down to tenperatures of -10° to 
-13*^0. 

Following freezing in a votator the ice cream is packed into the 
5 cartridges and subjected to hardening process that reduces the 
tenperature of the ice cream close to the final storage 
temperature . 

Alternatively, formulations may be transferred from the votator 
10 to a cold extrusion device such as a single screw extruder where 
the frozen aerated confection can be further cooled under shear 
and packed into cartridges. Due to high levels of freezing point 
depressants the ice cream formulations disclosed in this 
invention will leave the cold extrusion device at temperatures of 
15 -20^C or lower. 

The formulations in the table below are examples of frozen 
aerated confections of the present invention 


Example 

1 

2 

3 


% (w/w) 

% (w/w) 

% (w/w) 

Butter fat 

4 

4 

4 

Skimmed Milk Powder 

8 

8 

8 

Monoglyceryl palmitate 

0.15 

0.15 

0.15 

Iota Carrageenan 

0.2 

0.2 

0.2 

Vanillin 

0.01 

0.01 

0.01 

Sucrose 

8.125 

8 

8.5 

Lactose 

3.5 

5 

5.5 

Dextrose 

19.375 

19.7 

20.3 

Glycerol 

1.5 

1.5 

0.5 

Water 

to 100 

to 100 

to 100 

Average Molecular weight 

215 

218 

227 

Overrun (%) 

70 

50 

75 


To supplement this description and to contribute to a 
better understanding of the features of the invention, the 
accompanying drawings which form an integral part hereof and 
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which are given by way of illustration and without limitation, 
show the following: 

Figure 1 shows a diagrammatic diametric cross -sectional 
view of a cartridge from which a frozen aerated confection may be 
5 dispensed by extrusion, 

Figure 2 is similar to Figure 1, showing the cartridge 
located in a cartridge support of a dispensing machine machine 
support . 

Figure 3 is a bottom axial view of the cartridge of Figure 
10 1, showing two of the numerous possible configurations for the 
extrusion dispensing aperture. 

Figure 4 shows a perspective view of a dispensing machine 
for extruding frozen aerated product from the cartridge shown in 
Figures 1 to 3, 

15 Figure 5 shows a side elevation and cross -sectional view of 

the machine of Figure 4, 

Figure 6 shows a view of the interior of the dispensing 
machine of Figures 4 and 5, 

Figure 7 shows a perspective view of a second embodiment of 
2 0 cartridge for use in the present invention. 

Figure 8 is a cross-sectional view of the cartridge of 
Figure 7, and 

Figure 9 is a cross -sectional view of a third embodiment of 
cartridge for use in the present invention 

25 

PREFERRED EMBODIMENTS OF THE INVENTION 

Figures 1 to 3 illustrate the structure of a preferred 
30 embodiment of a cartridge suitable for use in the present 
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invention. The cartridge has a hollow cylindrical body (1) of 
capacity suitable for the mass of frozen aerated confection, for 
example an ice cream, (2) it is to contain. The hollow 
cylindrical body (1) is open at one end and closed at the other 
5 end by an end wall comprising a truncated conical section (5) 
extending from the cylindrical body and a flat circular section 
(6) having a dispensing aperture (7) . The larger circular base 
of the cone is directly attached, or is formed integrally with, 
the end (8) of the cylindrical body (1) . As shown in Figures 1 

10 and 2, a plunger (3) is a sealing fit inside the bore of the 
cylindrical body and is movable within the bore of the 
cylindrical body towards the end wall so as to urge the frozen 
aerated confection towards the dispensing aperture (7) so that it 
can be extruded through the dispensing aperture (7) . The plunger 

15 (3) , besides being one of the elements for sealing the pack 
during its storage and handling from the place of packing to the 
time of its consumption, is designed to receive the action of a 
piston of a dispensing machine when it is required to dispense 
the product (2) . 

20 

The dispensing aperture (7) which may adopt one of the 
roimded vertex star forins in Figure 3 or any other which may be 
deemed suitable, such as square, rectangular, triangular, oval, 
etc. The extruded frozen aerated confection adopts the cross- 
25 section of the dispensing aperture (7) as the confection is 
extruded through the dispensing aperture. 

The cartridge described above is intended to be used in a 
dispensing machine of the type that is now to be described. The 
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dispensing machine for extrusion of the frozen aerated confection 
(2) contained in the cartridge comprises a stand or base (13) to 
support the machine as a whole on a counter top, although this 
stand (13) is linked to the upper part (4) by way of a removable 
5 coupling (14) so that said stand may be used only when necessary 
and can be removed when, for instance, the upper part (4) is 
mounted on a wall - 

At the bottom of the upper part (4) and here located above 
the stand or base (13) , the upper part (4) has an arm (15) which 
terminates in a cartridge support (16) . As shown in Figures 2 
and 5, the cartridge support (16) comprises an upstanding annular 
wall (17) having an internal diameter over the upper part (18) of 
its length such that the cylindrical body (1) of the cartridge is 
a tight but removable fit inside the upper part (18) of the 
annular wall (17) so that the cartridge is held vertically. The 
cartridge support has an inwardly directed annular flange (19) . 
The upper surface of the flange (19) has a f rustoconical surface 
(20) corresponding to the outer surface of the truncated conical 
section (5) of the end wall. As shown in Figure 2, when the 
cartridge is located in the cartridge support (16) , the 
f rustoconical surface (20) contacts at least part of the 
tzToncated conical section (5) of the cartridge. 

25 A housing (21) contains a vertical rack (22) , specifically 

set coaxially to the cartridge support (16) . The rack (22) 
terminates at the bottom with a ram (23) of suitable size and 
shape to enter the open end the cartridge when it is held in the 
cartridge support (16) to contact the plunger (3) to move the 


15 


F3330CS (C) 


- 14 - 

plunger (3) towards the end wall to extrude the frozen aerated 
confection through the dispensing aperture (7) into a serving 
container (24) placed below the cartridge support (16) . 

5 The rack (22) is moved vertically through a ring gear (25) 

which meshes with it and is operated manually by a lever (26) 
which rotates about a pivot pin (27) which traverses the housing 
(21) laterally and extends externally of the housing (21) so that 
the lever (26) is exterior to it and, therefore, fully accessible 
10 for use by the operator. The machine is designed so that when the 
product has been dispensed, the rack (22) and more specifically 
the ram (23) revert automatically to an upper limit by means of a 
return spring (28) fitted between said rack (22) and the housing 
(21) . 

15 

When the cartridge is in . place in the dispensing machine, 
at least part of the truncated conical section (5) of the end 
wall is in contact with the f rustoconical surface (20) of the 
cartridge support (16) . The principle of operation is then that 

20 a downward motion of the rack (22) and ram (23) drives the 
plunger (3) toward the end wall, thereby forcing extrusion of the 
frozen aerated confection through the dispensing aperture (7) and 
into a suitable serving container (24). Because the cartridge is 
supported not only by way of the bottom outside edge (8) of the 

25 cylindrical body (1) , but also by means of the truncated conical 
section (5) it will not be deformed by the pressure generated by 
the ram (23) . 
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The cartridge is closed and sealed until its contents are 
to be consumed, with the aid of a thin disc (11) which matches 
the flat circular section (6) of the end wall in shape and size. 

5 The portions (12) of the flat circular sections (6) of the 

end wall which extend into the dispensing aperture (7) when the 
dispensing aperture (7) is of a star shape as shown in Figure 3 
are designed and of dimensions to guarantee that they will bend 
minimally under the pressure of the ram 23 on the plxinger (3) in 

10 order, in turn, to minimise any deformation of the cross-section 
of the extruded product. A feature that further aids in the 
achievement of this objective is the thermal contact between the 
truncated conical section (5) and the f rustoconical surface (20) 
of the cartridge support (16) which, with the warming of said 

15 support (16) and more specifically of the f rustoconical surface 
(20) , permits a slight rise in the temperature of the product (2) 
in the vicinity of the truncated conical section (5) , enabling 
the frozen aerated confection (2) to move more readily towards 
the dispensing aperture (7) therefore allowing it to emerge from 

2 0 the machine with lower pressure on the plunger cap (3) , Said 
warming must not affect the main body of the cartridge or the 
frozen aerated confection contained within, as this could damage 
its eating quality. 

25 In practice, the cartridge and the cartridge support (16) 

may be configured in the manner shown in Figures 1 to 6 or in any 
other way that ensures that the cartridge is completely stable in 
the cartridge support (16) and that the ram (23) is able to 
operate properly to expel the product. Accordingly, said ram (23) 
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may be of a shape and size matching those of the bore of the 
cylindrical body (1) or, if the plianger (3) is of sufficient 
rigidity, it may be imdersized. 

5 The cartridge may comprise a single serving, so that all 

the contents (2) pass to the serving container (24) in a single 
operation; or else the cartridge may hold several 'servings for 
distribution of the contents to various receptacles (24) , in 
which case the cartridge support (16) should be height -adjustable 
10 so as to bring the position of the cartridge support (16) and, 
therefore, of the cartridge itself into line with the stroke 
requirements of the ram (23) . 

The frozen aerated confection (2) is stored in plastic, 
15 cardboard or similar cartridges before being dispensed but may be 
consumed by the user in more attractive receptacles, such as a 
plate, a cup or any other glass, ceramic or similar item. 

A second embodiment of cartridge for use in the present 
2 0 invention is shown in Figures 7 and 8. The cartridge has a 

hollow cylindrical body (31) having an open end (32) and an end 
wall (33) towards the other end of the cylindrical body. A 
dispensing aperture (34) through which frozen aerated confection 
can be extruded is provided in the end wall (33) . A plunger (35) 
25 is a sealing fit within the bore of the hollow cylindrical body 

(1) and is rravable within the bore of the hollow cylindrical body 
(1) towards the end wall (33) . An annular wall (36) extend away 
from the cylindrical body (1) at said other end of the 
cylindrical body. The outer surface of the end wall (33) is 
30 located within the annular wall (36) . The thickness of the 

annular wall (36) is greater than the thickness of the walls of 
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the cylindrical body between the open end (32) and the end wall 
(33) . The outer end of the annular wall (36) provides a support 
surface (37) on which the cartridge is supported in a dispensing 
machine (not shown) . The general features of a dispensing 
5 machine for use with the cartridge of Figures 7 and 8 are the 

same as those already described with reference to Figures 2, 4, 5 
and 6 except that the cartridge support (similar in function to 
16 in the earlier Figures) has an inwardly directed flange 
(similar in function to the flange 19 in the earlier Figures) 

10 which has an upper surface which extends into the bore of the 
cylindrical body perpendicularly to the wall of the hollow 
cylindrical body. When a cartridge as shown in Figures 7 and 8 
is located in the cartridge support of this dispensing machine, 
the support surface (37) contacts the upper surface of the flange 

15 of the cartridge support. The extra thickness of the annular 
wall (36) supports the cartridge as pressure is applied as the 
plunger (35) is urged towards the end wall (33) as the dispensing 
machine is operated in a similar way to that already described . 

2 0 A third embodiment of cartridge is shown in Figure 9. The 

cartridge of Figure 9 comprises a body (40) having an upstanding 
peripheral wall (41) and a base (42) . A dispensing aperture (43) 
extends through the base (42) . Prior to dispensing the body 
contains a frozen aerated confection (44) and the open end of the 

2 5 body (40) is sealed with a flexible membrane (45) . The membrane 

is such that, prior to dispensing, a central circular section 
(46) lies in the plane of the top of the peripheral wall (41) and 
an annular trench (47) is provided around the central* section 
(46) . The depth of the trench (47) is substantially equal to 

3 0 half the height of the peripheral wall (41) . The general features 

of a dispensing machine for use with the cartridge of Figure 9 
are the same as those already described with reference to Figures 
2, 4, 5 and 6 except that the cartridge support (similar in 
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function to 16 in the earlier Figures) has an inwardly directed 
flange (similar in function to the flange 19 in the earlier 
Figures) which has an upper surface which extends into the bore 
of the cylindrical body perpendicularly to the wall of the hollow 
5 cylindrical body. When a cartridge as shown in Figure 9 is 

located in the cartridge support of this dispensing machine, the 
base (42) contacts the upper surface of the flange of the 
cartridge support. As a ram (similar to 23 in the earlier 
Figures) is advanced towards the cartridge, the ram contacts the 

10 flexible membrane (45) and applies pressure to extrude the frozen 
aerated confection through the dispensing aperture (43) . The ram 
is preferably of a shape that is complementary to that of the 
interior of the body (40) so that as it advances into the body 
(40) the membrane is pushed against the interior of the 

15 peripheral wall (41) of the body (40) ensuring that substantially 
all of the frozen aerated confection (44) is extruded through the 
dispensing aperture (43) . 


